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I. SUMMARY 
The logic of the subroutines used by the Solar and _Lunar orbit  _Perturbation 
Effects computer program, SLOPE, along with their relationships to the main 
program and to each other, is presented. 
1 
II. INTRODUCTION AND EXPLANATION OF THE LOGIC CHARTS 
The Solar and Luriar Orbit Perturbation Effects computer program, 
SLOPE, designedso thacthe basic computations a re  performed by several 
subroutines. This paper presents the logic of these subroutines and describes 
their relationships to each other and to the main program. It is intended to be 
used as an aid in correlating the computations to Reference 2 and to show the 
logical flow of these computations. 
The Common statements, Data statements and Format statements for 
each subroutine a re  presented along with a Table of Contents and Cross- 
Reference Listing for the subroutines. The Cross-Reference Listing show 
for each label in the subroutine the page and symbol number for the label 
itself and for all points in the flow charts at which transfers to it a r e  found. 
These page numbers refer to the flow charts and are at the right uppermost 
corner of each flow chart. They a re  not to be confused with the page numbers 
of this paper itself. An asterisk, *, indicates that there are other transfers 
to a label other than the one shown. 
' 
2 
III. MAIN PROGRAM, SATD 
The main program does a minimum of computation. Its main function is to 
control the several computational options and to control the input and output of 
the program. The logic charts presented on the following pages correlate the 
interaction of the subroutines and the main program. (See page 2 of Reference 
1.) 
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OF E l l . 4 , 6 M  G R A Y S  ) 
FORMA T ( 1 MO 1 O X  5 A 6)  
FORMAT( lMOlOX3HDAY F 7 . 2 , l O H  OF EPOCH 1 1 1  
TXl7MPERTURBlNC FORCES) 
FORMAT( lMOlOX29HSOLAR RADIATION PRESSURE, F = € 1 5 . 8 , 1 4 H  CM./SEC./SE 
C. )  
FORMAT(11120X68HORBITAL  ELEMENTS (EXCLUDING LUNAR-SOLAR PERTURBAT1 
ONS A T  in i s  POINT) 
//12XlHA19XlHE19XlH119XlHL/ 
4E20.8//9XSMOMEGAl6X9HCAP OMEGA13XlHN19XlHT/4E20~8//) 
F O R M A T ( l H O , 6 X 2 8 H A R G U M E N T S  OF TERMS H A V E  FORM// 
*OMEGA + NS*CAP O M E G A ) / / )  
FORMAT(lHOlZX26HINCLUDlNG SECULAR TERMS - 2 A 6  ) 
FORMAT(26X7MDELTA E9XTHDELTA 19X7HDELTA L T X l l H D E L T A  OMEGA 
3X lSHDELTA CAP OMEGA/) 
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FORMAT~l1X313,6El6.8,lX,A3~ 
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2 0 X S E 1 6 . 8 )  
F O R M A T ~ l H O , l 2 X , l H A , l 5 X  lHE,15XlHIl15XlHL113X5HOMEGA,9X9HCAP OMEGA/ 
/ 4X6E16 .8 )  
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4 . c u . t  
FORMAT 
FORMA T 
FORMAT 
FORMAT 
) 
lH lZOX12HDEBUC OUTPUT/) 
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lHO,lOX,l7HECCENTRICITY~ E Z F 1 2 . 8 )  
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COLE S A I D  
VUPC - CONVERSION FACTOR 
FROM DAIS TO CANONICAL 
U N I T  OF TIME 
T 
I 1 CI I T F  6 
REAC BCD 
FORMAT lS00 
I 1 0  L I S T  IS 
C J 2 ,  C J 4 ,  PIE, F L I M ,  
A F L A G  = ABLNq 
I 5 
EFOC'4 INFUT 
FORMAT 1 0 9 9  
1 
0 
D E C K  S L T D  
'7 
I 16 - 
110 L I S T  IS 
I O P R ,  I O P W ,  I D T O ,  
K T ,  SATlC 
930 
i 
0 
READ BCC 
U N I T  L 
FORMAT 1040 
XI0 L I S T  IS 
S A T I D ,  YEAR, MONTH, 
D A I S ,  H O U R ,  F M I N S ,  
CAYS = CAYS - I .  
SECS = S E C S  + 
READ B C D  
U N I T  L 
FORMLT 1 0 5 0  
110 L I S T  I S  
E : B L O C K ( I )  
01 = B L O C K ( l 7 )  
EEL = B L O C K ( l 4 1  
EU = BLOCK(1S)  
ECY = BLOCK(10)  
YEAR = B L O C K ( S l 1  
MONTH = I )LOCK(SZ) - 
1. 
DAYS = B L O C K ( S I 1  - 
1. 
HOUR = B L O C K ( 9 4 )  
FMINS BLOCK(9S)  
SECS = 
BLOCK ( 9 6 )  1 1 0 0 0 .  
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I 1 0  L I S T  IS 
I 
10 
C O L I  SA10 a I 
U N I T  M ’ FORYAT 5 9 1 9  
10 I 
1 1 0  L I S T  IS w 
/I-/ FORMAT 2 6 0 0  ’WRITE BCC 
FORMAT 2 6 0 0  
110 L I S T  IS 
C J Z ,  C J 4 ,  P L I M ,  
REAC BCC 
UNlJ L 
FORMAT 1010 
I 1 4  
110 L I S T  IS 
#LAC 8CC 
UNIT L 
FORMAT 1020 
IBLOCr l , lN )  
D 
1 
2 3  
0 
BRANCH ACCORCING TO THE 
VALUE OF VARIABLE I N  
1 7  i 3 1  
BEGIN DO LOOP 
1 6  I = 1 ,  MONTH 
I COMPUTEC GO TO I FOR I 
1 1  AT 1 . 3 6  
1 4  AT 2 . 0 1  
1 1  AT 1 . 3 6  
1 3  AT 1 . 3 7  
1 1  4 1  1 . 3 6  
1 3  AT 1 . 3 7  
1 1  AT 1 . 3 6  
1 1  AT 1 . 3 6  
1 3  AT 1 . 3 7  
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1 1  AT 1 . 3 6  
BRANCH ACCORDING TO THE 
VALUE OF VARIABLE I 
4 
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C O L E  Sh'C 
900 
CAZ = G I 2  2 8 .  + 
2 5  
CIAGNOSTICS 
\TRUE 
. G T .  
2 8  
2 7  
FALSE 
3 3  
I &  CAZ C A Z  + 1 .  
-I FALSE 
1 6  
I 5 
I 7 
5 6 5 2 5  I S  NUMBER OF 
C L l f  1.N A J U L I L N  
CENTURY 
C E C r  S a T C  
F IAREAIEM) * 
SOLP * 
. 1 0 1 9 7 1 6 2 € - 2  IS 
CONVERSION FACTOR li-l FROM CYNES TO GRAMS 
I 1 8  
~~~~~ 
ET = 0 .  
EN A**(-l.5) 
EE = E 
EO1 = 01 
EL = EEL 
u = EW 
cu = ECU 
DOT 0 .  
NYEAR : ? C A R  
NMON : MONTH + 1 
N O L I  = D A I S  + 1 .  
F A C C  2 
WRITE BCD 
U N I T  M 
FORMAT 3 7 0 0  
I 
0 
12 
C O L t  S A T 0  
110 L I S T  IS 
1 2 1  NMONi NDAY I N Y E A R t  TEGMI AREA, 
B E C I N  DO LOOP w.1 
' 
b I 10 1 10 
I 
$01 5 11 
T E R Y ( 1 )  = 0 . 0  
A D O  1 TO I ,  
END OF DO LOOP 
V A R I A B L E  I 
I 
4 
D C C I  ( A T 0  
Y R I T E  B C D  
U N I T  M 
FORMAT 2010 
I 21 
W R I T E  BCD 
U N I T  M 
FORMAT 2420 
22 
110 L I S T  IS 
A s  E ,  01 ,  E L ,  Ut CW 
R E A D  B C C  
U N I T  L 
FORMAT 1 9 3 0  
I 
P A C K  t 
910  1 29 
W R 1  TL B C D  
U N I T  M 
FORMAT 3200 
I 30 
I 1 0  L I S T  IS P- 
999 
13 
D E C K  S A T C  
350  
\ 
2 . q  I 
DELTP = D f L T l  
U T  I 
t TEND-OELTO) / D E L 1 1  
+ 1.  
C E L T 1  = 
C E L T I I 3 6 S Z S .  
T = T Z +  
D E L T O I 3 6 S Z S .  - 
C E L T 1  
11 
FALSE 
3 
1 = 1 - 3 .  * CELT1 
L 
K T  = K T  + 3 
P A  = A 
F E  E 
FOX = G I  
F L  = EEL 
F Y  E U  
PCY = ECY 
F K T  : K T  
PLR T Y F I E N  * 
13.A472 
8 . 3 4  T 
14 
- I  
- I 
I 
I 
i 
i 
I 
I 
C O N V C R  S I ON f A C TOR 
fRON C A N O N I C A L  UWIT 
Of T I Y E  TO 
I I N U T E S  
QZLTO = CELT@ - 3 .  
DELTP 
001 = @I * DPR 
CCY ECU * C F R  
CY = EU * C F R  
WRITE B I N A R Y  
U N I T  I T P  
110 L I S T  IS 
D E L T P ,  FMON, C A Y S t  I Y E A R ,  S A T I C ,  A ,  E ,  
D O I ,  CCU. CU, CEL,  
ZTJO .(I( = 1 .  K T  
SET R K  = 1 
21  /z 15  < E T  - EIL/- \jO/., 
D K C l  W T C  
1 
23 /\, 
/ 
1 8  
200 
I !1 . 0 1  
3 6 0  
15 
C O L E  S L T E  DECK S A T 0  P A C E  4 
T = T + D E L I 1  
E T  = ( 1 - 1 2 )  
3 6 5 2 5 .  
D E L 1  = DEL11 * VUPO f3 6 5 2 5 .  
3 
D E L 1  OELTO * VUPD + 
360 4 
W R I T E  BCD 
U N I T  M 
FORMAT S O 1 1  
Iqll 110 L I S T  IS 
WR I I f  B C D  
U N I T  M 
r O R M A T  2030 
I 7 
110 L I S T  IS 
I TRUE 
1 5  
W R I T E  BCD 
U N I T  M 
FORMAT 2090  
16 
I/O L I S T  IS 
A S ( I S l + l ) ,  
A S  ( 1  S E + 3 )  
TRUE 
1 0  
W R I T E  B C D  
U N I T  M 
FORMAT 2 0 4 0  
I 19  
I I 110 L I S T  IS F 
W R I  I f  BCD 
U N I T  M 
FORMAT 3000 
I 27  
 I 26  
B E G I N  DO LOOP 
50 1 = 1 ,  2 
SET 1 = 1 
5 . 0 3 4  
1 1 
S I  6 
. 
16 
r 
110 L I S T  IS 
A ,  E l  01, E L ,  W f  
CW, E N ,  T 
C O L t  S A 1 0  
9 
, 
WRITE BCD 
U N I T  M 
FORMAT 2 0 2 0  
1 1 0  L I S T  IS 
( C I S L ( I , l ) , I  = 1,3) w 
KL .NE. 0 - 
W R I T E  BCD 
U N I T  M 
FORMAT 2 0 2 0  
I / O  L I S T  IS 
( A S L ( l l 2 ) , I  = 1 , 3 )  
n 
I 20 
I 2 1  
1 E EE 
01 = E 0 1  
E L  3 EL D E L 1  f 
WRITE BCC 
U N I T  H 
FORMAT 2 0 5 0  
I B U C  . N E .  0 
? 4 C C  c 
(CONTI 
3 4  
A C C  1 TO J ,  
I 
Q 
\- 
so 
17 
C O L E  S A T C  C E C "  SATC 
4 . 3 0  -+ 
I 
i 4  
1 2  
I O  . E Q .  0 
I lRUE 
I 
WRITE B C D  
U N I T  M 
FORMAT 2 1 0 0  
1 4  
B E G I N  DO LOOP 
150  J 1 ,  2 
I 
SET J 1 
6 . 3 4  - 
I 1 4 8  
I 1 6  
B E G I N  D O  LOOP 
9 0  I 1 ,  1 2 3  
'-r 
. 
111 I 2 4  
W R I T E  BCD 
U N I T  M 
FORMAT S O 1 1  
I T ) (  110 L I S T  IS 
1 
W R I T E  BCC 
FORMAT 2 5 0 0  
110 L I S T  I S  
I A S L I R ,  J )  , K = l  , 3 )  
W R I T E  BCD 
U N I T  N 
FORMAT 2 0 8 0  
FoRmhi t $ i D ,  
18 
C O L I  ' S L I D  Q @  
B E G I N  CO LOOP 
ACC 1 TO J ,  
H I  CY 
10 
ENC OF CO LOOP 
VARIABLE J 
OUTPUT-AMFLITUCES 
B Y  TERM, FOR IO NOT 
EQUAL TO ZERO 
I 
H I G H  
20  
ENC OF CO LOOF 
VARIABLE K 
/ . ACC 1 TO I ,  
I 
4 
1110 I 1  = I ,  I 
SET 11  = 1 
3 4  
ADC 1 TO 1 1 ,  
I H I G H  
ENC OF 0 0  LOOF 
V A R I A B L E  I 1  
19 
C O L E  S A ' C  C E C K  S L T C  
F A C E  6 
I lRUE 
I 2  
F L G C U W I I )  A C U T  7
END OF DO LOOP 
VARIABLE I 
BCDSO 
W R I T E  BCD 
U N I T  q 
FORMAT 2 1 1 0  
I 
0 
FALSE 
I 
1 B E G I N  DO LOOP I 
1 2 0  t = 1 ,  2 
I I S E T  K = 1 
1 7  
A D D  'I TO K ,  
I HIGH 
I 
I 19  
B E G I N  DO LOOP 
1 2 5  K 5 ,  5 
S E T  K = 1 
20 
'1 2 6  
5 . 1 5  I 
2 7  
- I S E C O )  
I - /*)  
BEGIN DO LOOP 
SET K 1 
S E C l K , J )  = S E C l K , J )  
ADD 1 TO K ,  
COMPARE TO S 
E N D  OF DO LOO? 
VLRILBLE I 
0 
Q 
1 1 0  L I S T  I S  
i I . i o u n o u i  i i  , I I ) , I I 
& S R A Y I T A T I O N  T O T A L S  
A 
1 1 s  i a  t 
P G ( R , J )  = 0 .  
A D D  1 TO K ,  
COMPARE TO 5 
H I G H  
1 2  
ENC OF CO LOOF 
VARI4BLE T 
1 3  
B E G I N  CO LOOF 
1 3 0  I 1 ,  1 2 3  
1 
S E T  I 1 
I 
D t C ' .  S A l E  
2 1  
COMPLRE TO 5 I--- 
! 
VbR19BLE J 
END OF CO LOOF 
VARIABLE I 
FORMAT 22Q5 
I I 
/ L 
21 
A 
i BLC..M EO LOOP 
1 5 5  K : 2 ,  5 
SET T = L 
I HIGH 
I 4  
I n"r 
I 6  
LNC OF CO k0OP 
--?- 
D C C R  S A T 0  - 14 
I I S  
PACC I 
1 . 0 1  
111 
H I G H  
3 1  
VARIABLE K 
I HIGH 
I 18 
I ENC OF CO LOOF I VARIABLE J I 
B L C l N  DO LOOP 1-1 
A 
. 
c 
175 2n 
P l ( l 0  = 0 .  I I 
ACE 1 TO R ,  
I 3 2  
BEGIN CO LOOP 1 190 l : = = l ;  6 1 
SET I 
22 
W R I T E  B C C  
U N I T  M 
' fORMAT S O 1 1  ' 
9 
1 1 0  L I S T  I S  
S A T  
IO 
W R I T E  B C C  
U N I T  M 
FORMAT 2 5 1 0  
11 
W R I T E  B C D  
U N I T  M 
FORMAT 2 0 8 0  
2 3  
ENC O f  CD LOOF 
V I R I A B L E  1 
W R I T E  B C D  
U N I T  M 
fORWAT 2 3 2 9  
B E G I N  D O  LOOF 
2 
4 
;1 
1 
B C C S O  
( D 1 0 U T 1 6 ,  10, - 
9 , 1 , 6 )  
I 
WRITE B C C  
U N I T  H 
F O R M A T  2 1 2 0  
8 . 0 1  - 
1 6 6  
I 2 6  
39 
110 L I S T  IS 
( ( D I O U T  ( I ,  J )  , J = l , l D  
, 1 = 1 , 6 )  
~ 
F T ( K )  F T ( K )  + 
S I N  ( B  ( I  , 6 )  ) 
F ( I , 1 0  * 
1- R A D 1  A T 1  ON T O T A L S  
4 
E f G l N  C O  LOOP 1 I 1 6 4  1 ,  2 I 
E N D  OF D O  LOOF I VARIABLE K 
/ I 
23 
C O L E  S L T D  D E C K  S A T 0  P A C E  8 
EN0 OF 0 0  LOOP 
V A R I A B L E  K 
ADO 1 TO I ,  
COMPARE TO 6 
4 
EN0 OF DO LOOP 
V A R I A B L E  I 
I 5 
WRITE B C O  
U N I T  u 
TORUAT 2 2 0 0  r 
1 
0 
t -3 
K S L ( J )  . N E .  
TRUE 
1 4  
U R I T E  B C D  
U N I T  M 
FORMAT 2 4 0 0  
I 2 6  
IIO L I S T  I S  
E O ,  0 1 0 ,  E E L ,  E U ,  + 
IOPU . E P .  o 
F A L S E  
28  
TFE = E T  * 8 6 4 0 0 .  
QE = PE T O P ( 1 )  
Q O I  = 
AMOD ( P O I * T O P  ( 2 )  *RPC 
TUP I TUP)  
AMOD 
A MOD 
a L  = 
P L * T O P  0) *RPD* 
TUP I TUP)  
au = 
PU*TOP ( 4 )  *RPDq 
T U P , T U P )  
24 
Q 
CRLND 1 0 1 L L  i5? 
I 
B L C I N  DO LOOP I ';:,.I;:'; ] 
B E 6 I N  DO LOOP 
180 J = 1 ,  2 
SET J 1 
8 . 1 5  
4 
D E C  Q 18  
1 9  
ADD 1 TO K ,  
H I G H  
2 0  
END OF DO LOOP 
VARIABLE K 
I 2 1  
WRITE BCD 
U N I T  M 
FORMAT 2 3 0 0  
I 2 2  
23  
1 I 
I 
DOT = ET * VUPD 
1 9 8  2 4  1 
EO = E T O P ( 1 )  
010 = 01 RPD T O P ( 2 )  * 
L 
25 
(57 
I/G L l S T  IS 
TFE,  P A ,  O f t  001 e 
QL, o w ,  Q C W  
W R I T E  I C C  
U N I T  M 
FORMAT 2 4 1 0  
I 3 2  
I 3 3  
COLE t h 7 D  
3 
D E C K  S A T 0  P A G E  9 
1 .17 .  
WRITE B C D  
U N I T  M 
FORMAT 3 5 0 0  
999  I 8 
W R I T E  B C C  
U N I T  M /’ FORMAT 3900 /’ 
\- 
FORMATS 
L.- -7 
I 5 E X I T  
26 
D t C K  S I T C  
I.L3 - 
6 
W R I T E  B C D  
U N I T  M 
FCIRYAT 3 3 0 0  
27 
N. SUBROUTINE SIX 
This subroutine computes the set of six derivatives: 
d b  
de ’ di ’ de ’ di ’ de ’ di 
-dh -d& - d& - di -di -
from pages 8, 9 and 43 of Reference 2. (See page 22 of Reference 1.) 
28 
DECK S I X D  
COMMON/ORB/ B (28) I A 
COMMONIDERID ( 6 )  ,WDtCWD , E L D  
COMMONICONSI C J 2 , C J 4 , A E , P L I M  
E I 01 t EL s W t C W I EN I 1 BUG , L , H 
3100 FORMAT( IHOlOX9HOMEGA D O T 1 E 1 6 . 6 , 5 X 1 3 H C A P  OMEGA D O l , E I 6 . 0 , 5 X S H L  D O T ,  
€16.8 , 3 X t 1 2 H ( O B L A T E N E S S )  ) 
3 2 0 0  F O R M A T ( l H O 3 X l l H D ( L  D O T ) / D E ~ 5 X l l H D ( L  D O T ) / D I , 3 X l 5 H D ( O H E G A  0 0 T ) I D E ,  
l X l 5 H D ( O M E C A  D O T ) I D 1 , 2 X 1 9 H D ( C A P  OMEGA D O T ) / D E I 2 X 1 9 H D ( C A P  OMEGA DOT 
) IDI 1 4 ~ 1 6 .  e ,  2 ~ 2 0 .  e )  
I -  
29 
COLE S L I D  
SUIROUTINE S I X  
D E C R  S I X 0  C A C L  1 0  
**CALCULATE S I X  
DERIVATIVES** 
1 2  AJS * COI  $ 
CO12) /DEN 
D (OMEGA DOT)  I D 1  -5- 
SO1 5 S I N ( O 1 )  
cox = C O S ( 0 I )  
c o x 2  = c o 1 * * 2  
C O I 4  J C O I 2 * * 2  
E L = € * €  
2 = 1. - E2 
RZ = S P R T ( Z )  
2 2 = 2 * 2  
23 = 2 2  $ Z 
DEN = 32. 22 
AJZ = C J 2  * 
( A E / A )  $*2 
A J S  AJ2$*2  
A J 4  = C J 4  $ 
( L E / A ) * * 4  . 
I 18 
I 19 
I 2 0  
( 2 0 .  - 1 2 s .  $ E 2 * 9 6 .  SRZ 
6.$ ( 4 0 .  - 7 5 .  $E2*96 .  $ 
RZ) $COI 2 
* ( 8 6 0 . - 1 2 5 . $ E 2 + 8 6 4 .  
R Z ) t C 0 1 4 )  $ AJS/DEN 
D ( C A P  OMEGA D O T ) / C E  77 1 3  = - 15. $ A J 4  $ 
( 3 .  - 3 0 .  * C O I 2 * 3 5 .  
COI4 )  /DEN 
T I  - A J 2  $ 
( 1 .  -3. SCOI 21 11 - A J 2  L__r__l I 4 0  
31 
D C C N  S l K E  ? A b C  10  
QO"" I I  Q 1 3  - 1 5 .  * A J I  * 
1 3 .  - 3 0 .  * C O 1 2 + 3 5 .  
CO141 /DEN 
I 24 
-? 1 T 015) : 6.  E N  t E * COI  * 
1 2  = AJS * 
(3. * (IO. - 1  5. *E2*16. 
R Z ) - l 1 3 0 . - 2 5 . S E 2 +  
1 4 4 .  * R Z )  SCOIZ)  /DEN 
TI 5 - AJZ  * 
11. - 5  .*cox 21 I 4 5  
I D (OMEGA DOT) /DE  
I 12 
I 
YD -75 t EN * 
( 1 1 + 1 2 * 1 3 )  /22 
13 
WRITE BCD 
U N I T  M 
FORMAT 3 1 0 0  
13 - 2 . 5  t A J 4  * 
( 3 . t  ( 1 9 .  - 9 .  *E21 - 5 4 .  
113. t 7 .  t E 2 )  t C O I  2 
7 .  * I1 39 * t81. *E21 * 
C O I 4 )  /DEN 
110 L I S T  I S  
11 = - - 5  A J 2  * 
L 
32 
L 
COLE S I T 0  
S U B R O U T I N E  S I X  
D t C K  S l X D  P A C E  11 
1 
33 
V. SUBROUTINE SUN 
Subroutine SUN computes solar ephemeris quantities and their derivatives 
with respect to time using the relationships on page 46 of Reference 2.  These 
quantities are referenced to the earth's equatorial plane. (See page 22 of 
34 
DECK SUN0 
COMMON/ORB/QS ( 7 )  ,DQS ( 7 )  ,QL ( 7 )  IDQL ( 7 )  , A  
D I M E N S I O N  C 1 1 5 )  
D A T A  ( C ( 1 )  , I  = 1~15)/0~999997~0~01675104~-D.418E-4,-0.13€-6, 
0 . 9 8 5 6 0 0 2 7 , 2 7 9 . 6 9 6 6 8 , 3 6 0 0 0 ~ 7 6 8 9  , 0 . 3 E - 3 , 2 8 1 . 2 2 0 8 3 ,  
1 ~ 7 1 9 1 7 5 , 0 ~ 4 5 2 8 E ~ 3 ~ 0 ~ ~ 2 3 ~ 4 5 2 2 9 4 ~ ~ 0 ~ 0 1 3 0 1 2 5 , - 0 . 1 6 4 ~ - 5 / l  
R P D ~ ~ 0 1 7 4 5 3 2 9 2 5 / ~ T W P / 6 ~ 2 8 3 1 8 5 3 / ~ A P t / ~ 4 4 6 2 2 9 7 3 E ~ 8 / ~ V U P 0 / 1 0 7 ~ 0 8 5 /  
E SO1 EL , W I  CW,EN 
35 
DECK SUND 
S U B R O U f l N E  SUN 
1 2 . 0 1  SUN 
1 2 . 0 9  1 0 0  
1 2 . 1 3  110 
4 . 2 1 *  
1 2 . 1 0  
1 2 . 1 4  
36 
COLC S A T 0  
SUBROUTIMC -SUN 
D C C K  SUMO PACE I t  
SOLAR Q U A M T I T I E S  
PARAMETERS I T )  
4 . 2 7  
I 1 
SUBROUTINE SUN “i. z 
SNGL IDMOD I 
3 6 0 0 0 . 7 6 8 9 Z * D B L E  I T )  
3 6 0 . D O )  1 
\ 
VARIABLE 1 
37 
C O L t  S A T D  
S U B R O U T I M C  SUM 
I CHANCE 10 R A D I A N S  1 
VARIABLE I 
I 1 2  
B E G I N  DO LOOP 
110 I = 4 ,  7 
5 E l  I 5 4 
VI. SUBROUTINE MOON 
The relationships on page 47 and 48 of Reference 2 are used to compute 
lunar ephemeris quantities and their time derivatives (referred to the Earth's 
equatorial plane). (See page 23 of Reference 1.) 
39 
DECK MOON0 
40 
DECK MOOND 
SUBROU1INE MOON 
1 1 . 0 1  MOON 4 . 2 8 )  
1 3 . 0 4  10  13.05 
1 3 . 1 9  $ 0  1 3 . 1 6  
13.Zl 1 3 . 1 8  
41 
COLE SAT0 
SUDROUTINt MOON 
1 2 ' T * T  
T T = T * T  
Q L ( 1 1  = C ( 1 1  
Q L ( 2 1  C ( 2 )  
a ~ ( 3 )  = ~ ( 1 3 1  * 
D E C K  MOOND P A G E  1 3  
LUNAR Q U A N T I T I E S  
PARAMETERS ( T I  
BEGIN DO LOOP 
10 1 = I ,  3 I f 
SET 1 = 1 - 
D Q L ( I )  0. -+ A . I 1 4 1 10 I 
S L I  = S I N ( Q L ( 7 ) I  
FAC 5 S U l S L I  
S L Y  = S I P  * FAC 
Q L ( 6 1  = A S I N ( S L W )  
( C S I - C I P * C L I l / ( S I P *  
S L 1  I c z =  I 
I 1 3  
I 1 4  
B E G I N  D O  LOOP 
s o  I = 4 ,  ? 
J 
SET 1 = 4 
42 
SU@8OUlIMI MOON a. 7 
I C U Y  : 1 
P I  C ( 1 4 )  * RPD 
SU = S I N ( U P )  
cu = C O S ( U P )  
C I P  = C O S ( P 1 )  
S I P  = S I N ( P 1 )  
C S I  = C O S ( P S ( 7 )  
S S 1  = S I N ( Q S ( 7 )  
C L I  = C I P  * C S I  
S I P  * S S I  * cw 
ADD 1 TO I t  
END OF DO LOOP 
V A R I A B L E  1 
19  
W R I T E  BCD 
U N I T  M 
FORMAT 3500  
20  
43' 
VII. SUBROUTINE SRP 
The amplitude and phase of each term in the equations from pages 44, 45 
and 46 of Reference 2 for - Solar Radiation _Pressure is computed by this sub- 
routine. (See page 21.of Reference 1.) 
45 
DECK SRPD 
SUBROUTINE SRP 
1 4 . 0 1  SRP 5 . 0 6 Z  
1 4 . 0 5  1 4 . 0 1  
1 4 . 0 7  100 
1 4 . 1 3  2 0 0  
1 4 . 2 0  
1 4 . 2 1  300 
1 4 . 2 8  4 0 0  
< 
1 4 . 3 4  
1 4 . 3 5  
1 5 . 0 3  
1 5 . 0 9  
1 5 . 1 2  
1 5 . 1 8  
1 5 . 2 3  
1 5 . 2 6  
500 
6 0 0  
T O O  
8 0 0  
900 
4 . 1 4  
4 . 2 2  
4 . 2 9  
1 4 . 3 6  
1 5 . 0 4  
1 5 . 1 3  
1 5 . 1 9  
1 5 . 2 7  
46 
COLE S A T 0  
S U 8 K O U l I N E  S l P  
2 0 0  
P ( I , l )  = FAC * 
R ( 1 * 1 )  / B I I  $ 4 )  
* * P E R T U R I A l I O N S  81 SOLAR 
R A D  1 A T 1 ON PRE SSURE** 
PARAMETERS ( F )  
DCCK S R C D  
I END OF DO LOOP 
VARIABLE 1 
OF PERTURBATIONS 
DELTA E 
F A C  = c ( i )  I R(I) 
BEGIN DO LOOP Fl 
P A C E  1 4  
DELTA L I 
27 
1 , 
29 
A D D  1 TO I, 
I "lGM 
END OF 0 0  LOOP 
47 
C O L E  ) & T O  C L C R  S R P C  
B E C I N  DO LOOP 
I D E L T A  1 
I ' 8  
1 19 
I B E G I N  DO LOOP I 
300  I 1 ,  2 
r 
I 
SET I = 1 * 2 0  
300 21  
P ( I t 2 , Z )  = FAT * 
R ( I + 3 )  / B  ( I + 2 , 4 )  
I 
ADD 1 TO I ,  
0 T 
FAC O ( 2 1  * R ( 1 5 )  
B E G I N  00  LOOP 
500 I = 1,  2 
SET 1 = 1 
34 
48 
ADD 1 TO 1 ,  
I nlCn 
I 
D C C R  ) @ P O  
END OF DO LOOP 
V A R I A B L E  I 
I S? 
I END OF DO LOOP I VARIABLE 1 
DELTA OMEGA I_T_I 
/ _L 
49 
C O L Z  S L l D  
W B R O U T I N I  S R C  
~ 
B E G I N  DO LOOP 
8 0 0  I = I ,  5 
I 
SET I = 1 
D L C K  sffro 
\ 
A I 8ao 
C A G E  1 5  
18 
I 1 5  
- 
P l 6 , 5 )  - FAC 1 
R ( 6 )  I B ( 6 , 5 )  
FAC = - C ( 3 )  * R ( 9 )  
FAT D ( 6 )  I: R ( I 5 )  
I "IGH 
I 5  
END OF DO LOOF 
I 7 
50 
H I G H  
2 0  
l b C L  1 9  C O L t  ¶ & l o  
I 11 
I 
END OF DO LOOF 
V A R I A B L E  I 
ICONT) 0 
I L L  
I 
B E G I N  DO LOOf  
9 0 0  I 1 ,  2 I ’  S E T  I = 1 
K S C R  = - I + 12 Y 
ENC OF C O  LOOF 
I 
4 
51 
Vm. SUBROUTINE SLGP 
The Solar and Lunar Gravitational _Perturbations subroutine, SLGP, COM- 
putes both long-period andsecular effects using equations 4 and 5 from page 9 
of Reference 2. The amplitude of each of the long period terms is also com- 
puted (See page 20 of Reference 1). 
i 
52 
D I M E N S I O N  Z ( 6 7 )  , A C I Z S , T )  
C l M E N S l O N  X A P I Z )  ,COEFA l O , 2 )  
COMMON /ORB/ Q ( 14  I 2 )  X A  , XE , X I  , E L  OMA , COM XN 
COMMON / P E R T /  ARC I 1 2 5  ,ARCDOT I 1 2 5  $2) ,DE  ( 1 2 5 , 2 )  , C I  I 1 2 5  92) I C L  ( 1 2 5  t 
2) , D W I l Z S , Z )  , D O M ( 1 2 5 , 2 )  , P E R ( 1 2 5 , 2 )  , S E C ( 5 , 2 )  
COMMON 
COMMON /DER/  D ( 6 )  , O M A D T , C O M D T , E L D , I S E C ( 2 )  , K S L ( 2 )  
REAL LAMP,LAMFCT 
DATA X A P ( 1 )  , X A P ( 2 ) / 2 3 4 4 0 .  ,60.2681/ 
/COEF/  CLAMP ( 1 2 5 )  ,COMAP 1125) ,CCOMP ( 1 2 5 )  ,COMA ( 1 2 5 )  , C C O M ( l S S )  
53 
C O L E  S A T C  
P L G E  BOX 
1 6 . 0 1  
1 6 . 0 4  
1 6 . 0 7  
1 6 . 0 8  
1 6 . 0 9  
1 6 . 1 1  
1 6 . 1 2  
1 7 . 0 6  
1 7 . 1 0  
1 7 . 1 6  
1 8 . 0 1  
1 8 . 1 1  
1 8 . 1 2  
1 8 . 1 8  
1 8 . 1 9  
1 8 . 2 5  
1 9 . 0 2  
1 9 . 0 8  
1 9 . 1 7  
1 9 . 1 8  
1 9 . 2 2  
1 9 . 2 6  
1 9 . 2 8  
1 9 . 3 2  
2 0 . 0 1  
2 0 . 0 6  
2 0 . 0 9  
2 0 . 1 5  
2 0 . 1 7  
2 2 . 4 2  
2 2 . 4 4  
22 .45  
23 .03  
CECK S L G P C  
TABLE OF CONTENTS AND CROSS-REFERENCE L I S T I N G  
L A B E L  
SLGF 
1 1 0  
1 P O  
1 2 1  
1 2 2  
1 0  
8 0 1  
802  
803  
8 0 4  
9 1 0  
9 1 1  
9 1 5  
9 1 6  
9 1 7  
9 1 8  
9 1 9  
9 0 1  
9 0 3  
9 0 4  
9 0 5  
7 0  1 
700 
2 3 . 0 6  
2 3 . 0 8  
2 3 . 0 9  7 0 3  
REFERENCES 
4 . 3 1 4  5 . 0 2 *  
1 6 . 0 3  
1 6 . 0 7  
1 6 . 1 3  
1 7 . 0 7  
1 7 . 1 1  
1 7 . 1 7  
1 8 . 0 2  
1 8 . 1 3  
1 8 . 2 0  
I'8 . 2 6  
1 9 . 0 3  
1 9 . 0 9  
1 9 . 1 9  
1 9 . 2 3  
1 9 . 2 9  
2 0 . 0 2  
2 0 . 1 0  
2 0 . 1 8  
2 3 . 0 3  
2 3 . 0 1  
2 3 . 1 2  
2 3 . 1 0  
DECK SLGFD 
S U B R O U T I N E  SLGP 
23.12 TO2 
23-15 23.24 
23.if 23.22 
23.21 71 0 
23.24 7 1  1 
55 
COLE S A T 0  
XMP = Q ( 1 , I N D E X l  
XNP = P(~,INDEX) 
XIP = Q(T,INDEX) 
SRE 
SQRT ( 1  . -XE**2)  
c 1  = C O S ( X 1 )  
SI S I N ( X 1 )  
S I F  = S I N ( X 1 P )  
SIS = s1**2 
S I P S  = S1P**2  
C A l  - 
SRE/  (XN*XA**L*XEI  
C A 2  = 
:I / (XN*XA**2*SRE*SI 
CA3 - C A Z / C I  
CA4 = - 2 . /XN/XA 
C A S  = - 
5 R E l + 2 /  lXN+XA**2*XE 
D t C K  S L G P D  
S U I R O U T I N t  SLCF 
I 9 
I 
XAPN = XAP(1NDEX)  
EP = Q ( 2 , I N D E X )  
LAMP = Q ( 4 , I N D E X )  
OYAP = Q ( 5 , I N D E X )  
COMP = Q ( 6 , I N D E X )  
LAMPDT 
Q ( 11 , I N D E X )  
OMAPDT 
Q (12, I N D E X )  
COMPDT 
Q ( 1 3 ,  I N D E X )  
B E G I N  DO LOOP 
10 I 1 ,  1 2 5  
F 11 
ARC ( I ,  I N D E X )  = 
C L A M P L I )  $ LAMP + 
COMAP(1) $ OMAP + 
C C O M P I I )  * COMP + 
COMA(1)  * OHA + 
CCOH(1)  * COM I 
C L A M P ( 1 )  * LAHPDT + 
COMAP(1) * OMAPDT + 
C C O M P I I )  * CONPDT + 
COMA(1) * O M A D T  + 
ADD 1 T O  I ,  
OMPARE T O  1 2 5  
S C I P  S I W ( X l P ) * * I  
S I C  = SI**S 
C 6 1 2  : C S I L t S S  
SIX2 S S I 2 * * 3  
C I C  = C I * * 3  
S 6 l P 2  = S S I P 2 * * 1  
iOR 1. - 5 .  C I !  
SOP = 1. - 5.  * 
C I P S  
S l O R  = 1. + 10. * 
C I  - 1 5 .  C I S  
SMlOR 1. - 10. 1 
C I  - 1 5 .  C I S  
s l o p  = 1. + 10. * 
C I F  - 1 5 .  * C I P S  
S M l 0 F  5 1. - 10. I 
C I P  - 1 5 .  * C I P S  
S2R = 1. + 2. * c :  
- 3. * C I S  
SM2R = 1. - 2. * C '  
- 3. * C I S  
I 17 
~ 
S2P = 1. + 2. * C I P  - 3 .  * C I P S  
SM2P = 1. - 2 .  * 
C I P  - 3. * C I P S  
6 1  = 11. - 1 5 .  
C I S  
8 2  = 11. - 10. * C I  
- 4 s .  * C I S  
B 1  = 11. + I o .  s c I  - 4 5 .  * C I S  
a4 = L. + T .  C I  - 
a s  = L. - T .  I C I  - 
4.  C I S  - 9.  * C I C  
4 .  * C I S  + 9 .  * C I C  
B 6  = 2 .  - C I  - 3 .  a 
C I S  
B T  * 2 .  + C I  - 3 .  a 
C I  S 
CAY14 : I M P  l 
X A * L 3 / X A F N I * 4  
CAY14 = C A Y 3 4 / X A * * 2  
SEF = 7. E P  
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C O L I  S A l C  
r c 3  = . L 5  * 
1 1 .  - 1 . 5 k S I  S) * I* 1 1 . - 1 . 5 * S I P S )  
XMP * XA**2 * XE * 
! 6 
A C S  = - 4.  * SI * 
C I  * 11 . -1 .S*S IPS)  
DUMB 2. * XNP**2 
( l . + l . S * X E * * 2 )  
AC3 DUMB * I C 3  
XMP * X I  * 
ACS = DUMB 3 . 1 3 2 .  * X I  * ACS 
S E C ( 1 , I N D E X )  = 0 . 0  
S E C ( 2 , I N D E X )  = 0.0 
S E C ( 3 , I N D E X )  CA4 
I C 3  + CAS * A C 4  
S E C l 4 , I N D E X )  - 
C A 2  * ACS - C A I  * 
I 1 4  
END OF DO LOOP 
VARIABLE I 
C I P  = C O S I X I P )  
C I S  = C I * * Z  
C l P S  = C I P * * 2  
S S I 2  = 
51 N ( X I  / 2 .  ) * *2  
+ + I D ?  2 
S I N  ( X I  P12 .1  * *2  
C S I Z  = 
cos ( X I  / 2 .  ) * *2  
C S I P Z  = 
cos ( X I P / Z .  1 **2 
S F I Z  S S I Z t f 2  
S F I P Z  S S I F 2 * * 2  
C F I Z  CS12**2 
C F I P Z  = C S I P 2 * * 2  
S21P S I N ( Z . * X I P )  
S21 = S I N ( Z . * X I )  
C 2 I  = C O S ( Z . * X I )  
SI2 S I N ( X I / 2 . )  
C I Z  = C O S ( X I / 2 . )  
C C I Z  = C I 2 t * 3  
S C I 2  S I 2 * * 3  
C 6 I P 2  = C S I P 2 * * 3  
I 1 8  
57 
COLE SLTD 
SUBROUTINE s L c r  
C F I P  1 S F I P Z  
A C ( 6 , 2 )  = - 4 .  * 
S F I Z  * S F I P Z  
A C ( 7 , Z )  0 .0  
A C ( 8 , 2 )  = 0 .0  
A C ( 9 , Z )  = 2 .  SI 
C S I Z  * S I P  * C S I P L  
' A C ( 1 0 , Z )  - SI * 
C S I Z  * S L I P  
A C ( 1 1 , Z )  2 .  * 
S F I Z  * S I P S  
A C ( I Z , Z )  = SI * 
S S l Z  * S 2 1 P  
A C ( 1 3 , 2 )  = - 2 .  
SI * 55x2 * S I P  * 
C S I P L  
DECK SLGPC 0 3 / 2 3 / 6 7  F A G L  1 7  
B E G I N  DO LOOP I 8 0 3  1 ; 1 ,  1 5  * 
S E T  I = 1 
~~ 
C ( 3 , l )  = 4 .  * C F I Z  * S I P S  
A C ( 4 , l )  = - 8 .  * 
S F l Z  C F I P Z  
A C ( 5 , l )  = - 8 .  * 
C F 1 2  * S F I P Z  
~ C ( 6 , l )  8 .  S F 1 2  
S F I P Z  
A C ( 7 , l )  = 3 .  * S 1 S  * S I P S  
A C ( 8 , l )  = - 3 .  * 
SIS * S I P S  
L C ( 9 , l )  = 8 .  * SI * 
cs12 * S I P  * C S l P Z  
A C ( 1 0 , l )  = - 4 .  * 
SI * C S I L  * S Z I P  
A C ( 1 1 , l )  = - 4 .  * 
S F I Z  * S I P S  
A C ( 1 2 , l )  = - 4 .  * 
SI * 55x2 * S L I P  
A C ( 1 3 , l )  = 8 .  * SI * S S I Z  * S I P  * 
A C ( 1 4 , l )  = 8 .  * SI * C S I Z  * S I P  * 
S S I P Z  
A C ( 1 5 , l )  = 8 .  * SI\ * S S I Z  * S I P  * 
S S I P Z  
B E G I N  DO LOOP 
u 
/ 
8 0 1  I 6 
CI (37 
W 
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D C C K  S L C P D  
END OF DO LOOP 
BEGIN DO LOOF 
VARIABLE I 
ADD 1 TO I ,  
I END OF DO LOOF 
VARIABLE 1 -1 
59 
COLI: l & ? D  
SUBROUTlNt  S L ~ P  
B E C I N  DO LOOP 
804 1 16, Z l  
SET I = LO 
60 
C O L E  S A T E  
$ U B R O U T I N E  S L G F  
CECY S L G P C  PAGE 1 8  
A D D  1 T O  1 I 
3 
END O F  GO LOOP 
V A R I A B L E  I 
I 4 
B E G I N  00 LOOP 
910 I = I ,  1 5  
S E T  I = 1 
A c  1 1  
A C ( I , 4 )  = A C ( I , 3 )  * 
DUM62 
910 1 2  
A C ( 1 , 3 )  = A C ( 1 , 3 )  I 
DUM61 
I 
ADD 1 TO I ,  
H I G H  
1 4  
END OF DO LOOP 
VARIABLE I 
I S  
DUMB1 = 2 .  I XNPZSZ * XMP * X I  * 
( l . * l . S * X E * * 2 )  
. 16 
DUM)? : 3 .  * X N P I t L  
t XMP * XA**L t XE 
C U M 6  C U M 8 1  * 
3 . 1 3 2 .  * X A  1 
C U M B l  = 1 5 . 1 6 4 .  * 1 
X N F S I 2  * X M F  * ! 
XA**2 * XE**2  i 
I 
I 
I A C ( l , 5 )  = - 8 .  * SI2 * CC12  * C F l F Z i  
A C ( Z , 5 )  = 4 .  * SI * 
c 1  * ( 1 . - 1 . 5 * S I P S )  
A C ( 3 , S )  - 4.  * 
S I 2  * c c 1 2  S I P S  
A C ( 4 , 5 )  = 8 .  * C 1 2  * S C I Z  * C F I F Z  
A C ( 5 , 5 )  - 8 .  * 
5 1 2  I C C I 2  * SFXPZ 
A C ( 6 , S )  5 8 .  CIZ * S C l Z  * S F I P Z  
A C ( 7 , 5 )  = 3 .  * SI 
cx * S I P S  
A C ( 6 , S )  3 .  * SI * 
C I  * S I P S  
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C O L t  ¶ 4 1 D  
S U B R O U I I N L  S L C P  
I 
4 C ( 1 2 , 3 )  = . 2 5  S I  
* S S l 2  * S 2 1 P  
L C ( 1 3 . 3 )  = - .s 
S I  * S S l Z  S I P  * 
C S l P L  
l i c ( i i , a )  = - .s * 
SI * C S l Z  S I P  * 
S S I P Z  
A C ( l S , 3 )  = .S SI 
S S l 2  S1P * 
S S I P Z  
L C ( 1 6 , 3 )  = 3 . 1 3 2 .  I 
sz1 * S t l P  
L C ( 1 7 . 5 )  = 3.132. I 
s1s * S I P S  
L C ( l 8 , 3 )  = 3 . 1 1 6 .  I 
SIS C F I P Z  
A C ( l S v 3 )  = - 3 . / 1 6 .  * sz1 S I P  C S l P l  
A C ( Z O , 3 )  = 3 . 1 1 6 .  1 
SIS S F I P Z  
A C ( Z 1 . 3 )  5 . /16 .  1 
SZI S I P  * S S I P Z  
I 8 
XNP**2 XMP X A  * 
XE**2 
B E G I N  D O  LOOP 
9 1 1  I : 1 6 ,  L1 
S t T  I = 16 
I 
END O F  DO LOOP 
VARIABLE I 
i. 
9[co"T' 
n1cn 
VARIABLE I 
I 28 
A C ( 1 6 , S )  = C Z I  
S Z I P  
AC(l7,S) = SI * C 1  * S I P S  
A C ( 1 8 , S )  = 2.  * SI * C I  * C F I P Z  
A C ( 1 9 , S )  = - 2 .  * 
E 2 1  * S I P  * C S I P Z  
A C ( 2 0 , S )  = 2 .  S I  * C I  * S F I P Z  
h C 1 2 1 , S )  = 2 .  C Z I  * S I P  * S S I P Z  
A C ( Z 2 , S )  = - 3 .  
SI * C I  * S I P S  
A C ( 2 3 , 5 )  - 4 .  * 
S I  * C I  * 
( I .  - l.S*SI P S )  
I 
4 4 
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OLCK SL6PO 
1 
A C ( 1 , I )  = 4 .  * C F I Z  
C F I P Z  
AC12,7) = 0.0 
A C l 3 1 7 )  = 2.  * C F I L  * S I P S  
h C O l 7 )  = 4 .  * S F I Z  * C F I P Z  
A C ( 5 , 7 )  = - 4 .  * 
C F I Z  * S F I P Z  
A C ( 6 , 7 )  = - 4 .  * 
SF12 * S F I b 2  
A C ( 7 , 7 )  = 0.0 
r r ~ i M , i r  = u.u 
\ C ( 9 , 7 )  = 2. * SI * 
C S I Z  * S I P  * C S I P 2  
C S I 2  * S L I P  
A C I 1 1 , 7 )  = 2. * 
S F I 2  * S I P S  
A C ( 1 2 , 7 )  SI * 
S S I P  * S L I P  
A C ( 1 5 , T )  = - 2. * 
SI * S S I P  * S I P  * 
C S I P E  
A C ( 1 0 , 7 )  - SI * 
PAGE 1) 
. 
I 
9 1 9  
COLE S A T 0  
22 
B C C I N  00  LOOP 
SET 1 = 16 
I 
A I  
916 2 
A C ( I . 5 )  = A C I 1 , S )  
DUMB 
3 
COMPARE TO 2 3  
* S I P  * S S I P Z  
A C I 2 2 , 7 )  = 0 . 0  
A C ( 2 3 , 7 1  : 0.0 I 
DUM6 : 1 5 . 1 1 2 8 .  * 
XNPSIZ IXN * XMP * 
XE * SRE 
END OF DO LOOP 
VARIABLE I 
* C S I P  * S I P  * 
S S I P 2  
A C ( 1 5 , 7 )  = - 2. * 
SI * S S I P  * S I P  * 
S S I P P  
A C ( l 6 , T )  - S Z I  * 
SZIP 
A C l l 7 , 7 )  = - 2.  * 
SIS * S I P S  
A C ( 1 8 1 7 )  = - 4 .  
S I S  C F I P Z  
\ C 1 1 9 , 7 )  = 2 .  * SZI 
\ C I 2 0 , 7 )  = 4. * s 1 s  * S F I P Z  
LC(Z1,7)  = 2 .  * S t I  
S I P  * C S I P L  
A C l l t 6 J  = 16. * 
C F I Z  * C F I P Z  
A C l 2 , 6 )  = - 8 .  * 
5 1 s  ( 1 . - 1 . 5 * s I p s :  
L C ( 3 , 6 )  = 8 ,  * CFI ;  * S I P S  
A C f 4 , 6 )  - 16 .  * 
S F I 2  * C F I P 2  
A C ( S , 6 )  - 16. * 
C F I Z  S F I P 2  
A C ( 6 , O )  = 16. * 
S f 1 2  * S F I P Z  
A C ( 7 , 6 J  2 6 .  * S I 3  
S I P S  
A C I 8 , 6 J  : - 6. 
$1) * S I P S  
A C l 9 , 6 J  2 1 6 .  * S I  
( $ 1 2  * SI? * 
C S l ? Z  
A C ( l O , 6 )  = - 8 .  * 
SI * C S l Z  * S Z I P  
A C ( l 1 , 6 )  I - 8 .  
S F l 2  * S I P S  
7 11 
I--- 
@- 
END OF DO LOOP 
VARIABLE I 
I 4  
EN0 OF 00 LOOP 
V A R I A B L E  t 
I$  
B E G I N  D O  LOOP 1 
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COLE SLID 
aumnouTint sLbr 
SI * ss12  S Z I P  
A C l 1 3 , 6 )  = 16. SI * S S I Z  * S I P  * 
C S I P Z  
A C l i 4 , 6 )  = 16. * SI * C S I Z  * S I P  * 
S S I P Z  
A C l l 5 . 6 )  16. * SI * S S I Z  S I P  * 
S S I P Z  
< 
4 917 8 
I 14 
f27 <. .
I 
I 1 5  
B E G I N  DO LOOP 
910 I I ,  1 5  I ’  SET I = 1 
2 7  
H I G H  
5 0  
END OF DO LOOP 
V A R I A B L E  I 
B E G I N  DO LOOP 
-1 3 2  2 0 . 0 2  
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COLE $ 4 7 0  
SUBROUTINE s L c r  
- 
D E (  7 3 , I N D E X )  = 
1 5 . 1 4 .  * S 1 S  * C S I 2  * S I P S  * S S I P 2  
7' 
D L (  5 , INDEX)  = - 
D L (  5 , I N D E X )  
D L (  9 , INDEX)  - 
D L I  9 , I N D E X )  
D L ( 3 O p I N D E X )  - 
D L 1 3 0 , I N D E X )  
D L ( 3 2 , I N D E X )  = - 
D L l 3 2 , I N D E X )  
D L l 3 5 , I N D E X )  = - 
D L ( 3 5 , I N D E X )  
D L ( 4 8 , I N D E X )  = - 
DL 1 4 8 ,  INDEX)  
D L 1 5 1 , I N D E X ~  - 
D L I 5 1 , I N D E X )  
O f C I N  DO LOOP 
904  1 1 ,  0 7  
C E C K  S L G F C  
'T 1 2  
DWI ) , I N D E X )  - 
D W I  5 , I N D E X )  
DWI 9 , I N D E X )  2 - 
D W I  9 , I N D E X )  
DWl30, ' INDEX) = - 
DW(30,  I N D E X )  
D Y l 3 2 . 1 N D E X )  = - 
DW(32, I N D E X )  
D W ( 3 5 , l N D E X )  = - 
DW ( 3 5 ,  INDEX)  
DW(48 , INDEX)  - 
DW(48, INDEX)  
DW(51 , INDEX)  - 
D W l 5 1 , I N D E X )  
DOM( 5 , I N D E X )  = - 
DOMI 5 , INDEX)  
DOH( 9 , I N D E X )  1 - 
DOH( 9 , I N D E X )  
DOH(30 , INDEX)  - 
DOM (30, I N D E X )  
D O M O 2 , I N D E X )  = - 
DOMl32 , INDEX)  
I 13 
1 
DOH(3S, INDEX) = - 
DOH (35, INDEX)  
DOM(48 , INDEX)  = - 
DOM 148,  I NDE X 1 
DOMl51 , INDEX)  = - 
I 1 4  
BEGIN DO LOOP i 1 , /I:] 
1 5  
0 
5 .18 .  * SI * S2R 
I S I P  * S M t P  I 
. 7 5  * SI * SOR * 
S I P  * SOP 
DE( 7 6 , I N D E X )  = 
- 2 5  C S 1 2  * S l O R  
I 2 9  
D E I  I T , I N D E x )  = - 
* S I P 2  * S Y l O P  * S S I 2  * S M l O R  
S O  
D E (  T 8 , I N D E X )  : - 
S . 1 8 .  SI * snr1 * 
S I P  * snrr 
0 
65 
D E C K  S L C P D  I A C L  I D  
I 8 
, 
END OF 00 LOOP 
V A R I A B L E  I 
rL 
I 16  
9 0 5  I I T  
, 
END O F  DO LOOP 
V A R I A B L E  I 
. 75  * SI * sOR * 
S I P  * SOP 
* C S I 2  * SlOR * 
S S l P Z  * SMlOP 
8 S S 1 2  * S M l O R  * 
I 3 2  
D E (  8 0 , l N D L X )  
1 5 . 1 4 .  8 $ I S  8 C S l Z  * S I P S  * C S l P t  
D E (  8 1 1 1 N D E X )  : - 
15.14. SI$ S S I Z  
sxps ) s i r 2  
3 - 1 4 .  SI SOR 8 
5 . 1 4 .  * C S 1 2  * S l O R  * S I P S  * S S I P 2  
4 
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COLE 1LTD 
SUIUOUTINE s L w  
D E ( l 0 7 , I N D E X )  = - 
9 . 1 8 .  t 5 1  * S F 1 2  $ 
S I P  t S2P 
D E C K  S L C F D  
- 
C W ( 7 4 , I N D E X )  = 
15.18. * S I  * S2R * 
S I P S  * C S l P 2  
PA6L 2 1  
I 
D E I  8 T , I N D E X )  = 5. * s1s * C S I Z  * 
S 6 l P 2  
D E I  8 8 , I N O E X )  = 5. * s 1 s  * S S I 2  * 
C 6 l P 2  
D E (  8 9 , I N D E X )  = 
5 .14 .  * SI * SOR I 
S C I P  
1 
D E ( l 2 2 , I N D E X )  * - 
3. * C I l 2  * C I l P 2  
D E ( 1 2 3 , I N D E X )  = - 
3. * 9612 * S I I P 2  
D U ( 6 8 , I N D E X )  = - 
7 5  C I  * 01 * S I P  
SOP 
O U l 6 9 , I N O E X )  = - 
1 . 1 8 .  * S I  €32 * 
S S I P 2  * SMlOP 
DW(T0 , INOEX)  5 
1.18. * SI * 63 
C S I P 2  * s l o p  
D U ( 7 1 , I N D E X )  = - 
5.18. * 84 * S I P  1 
S2P 
D W ( 7 2 , l N D E X )  = 
5.18. * BS * S I P  I 
9.116.  * S 1 S  * S S 1 2  
S S l P 2  * SMlOP 
i 2 i 19 
DE( 9 0 , I N D E X )  = 
5.14. * C S I 2  * S l O R  * S I P S  * C S I P 2  
3 
D E I  9 1 , I N D E X )  = 
5.14- * S S I 2  * 
SUlOR : S I P S  * 
S S I P 2  
I 4 D W ( T 3 , I N D E X )  - 15.18. * SI * S M 2 R  * S I P S  * S S I P 2  
C E I  9 2 , I N D E X )  
5 .12 .  SI * SU2R * 
S I P  * C F I P E  
5 
I 2 3  
6 
I 
I 
D E ( l l 1 , I N D E X )  
45.116. * SIS * 
C S I 2  * S I P S  * S S I P 2  I C f (  94,l;OEx) = -1  5 .  * SIS * C S 1 2  * 
c e i p z  
1 . 1 8 .  SI * 0 2  * 
C S l P L  * s l o p  
~~ ~~ 
4 5 . / 1 8 .  * SIS t D E ( 1 1 2 ,  I N D E X )  
s s 1 2  * S I P S  * C S I P 2  1 O f f  9 5 , I N D C X )  - 5 .  * J I S  * S S 1 2  * I S 6 I P 2  
I 1 T  
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C E ( 1 0 0 , I N C E X )  = - 
9 . 1 8 .  * 51 * S F I 2  rp 
S I P  * SU2P 
9 . / 4 .  * C 6 I Z  * S I P S  * S S l P 2  
C E ( 1 0 2 , I N D E X )  
9 . / 4 .  S 6 I 2  * S I P S  
9 . 1 1 6 .  * S I C  * S I P  
O C f 1 0 4 , I N C E X l  
9 . 1 1 6 .  8 SIS * C S I Z  
I 
I 
D L ~ l l l , I N ~ t X l  * - 
@ . i t .  * SI * C F I L  * 
S I P  * S F I P L  
DE(Il4,INDEX) = - 
9 . 1 2 .  * SI * S F 1 2  * 
S I P  * C F I P Z  
D E ( 1 1 5 , I N D E X )  3 .  
1 C 6 I 2  t S61P2 
D E ( 1 1 6 , I Y C E X )  = 3 .  * 5 6 1 2  C61P2  
D E ( l 1 7 , I N C E X )  = - 
1 5 . / 1 6 .  rp SIC * 
I D E ( l l 8 , l i D E X )  4 5 . / 1 6 .  4 SIS 4 ;! 
C S I 2  * S I P S  4 C S I P 2  
D E f 1 1 9 , I N C E x )  = 
4 5 . / 1 6 .  * S 1 S  4 
C E ( l 2 0 , I N D E X )  
9 . / 2 .  t SI t CF12  $ 
S I P  t C F I P P  
D E ( l Z 1 , I N D E X )  = 
9 . 1 2 .  4 SI * S F l 2  t 
S I P  4 S F I P 2  
4 
0 T 
C W ( 8 1 ,  I N D E X )  = 
15.18. t SI * S2R 
S I P S  4 S S I P 2  
C W ( 8 2 , I N C E X )  
5 . / 4 .  4 CI * B l  * 
S C I P  
C W ( 8 3 , I N D E X )  = 
5.18. * SI t B 2  * 
S I P S  * S S l P 2  
D W ( 8 4 ~ I N D E X )  - 
5.t8. * 51  * B 3  * 
S I P S  * C S I P 2  
C W ( 8 5 , I N D E X )  - 
5 . 1 2 .  * 84 * SIP 4 
S F I P 2  
D W ( 8 6 , I N D E X )  = 
5.12. * B 5  S I P  1 
C F I P P  
D W ( 8 7 , I N D E x )  = - 
1 . 1 2 -  * SI * SUZR 1 
S 6 I P Z  
D W ( 8 8 , I N D E X )  = 
5.12. * SI * S2R 1 
C 6 I P 2  
I 5.14. * C l  4 8 1  * 
4 S C I P  
I 
1 D U ( 9 0 , I N C E x )  = 
1 5 - 1 6 .  * SI * 8 2  
; S I P S  rp C S l P 2  
I 
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COLE SATE C E C ’  S L G F C  F t G E  2 2  
SUBROUTlNE S L G F  
D U I 9 1 , l N C E X )  = 
5 . 1 8 .  * SI 8 3  * 
S l P S  * S S I P 2  
D W ( 1 1 0 , I N D E X )  = - 
15.116. * C I  * SIS 
I 1 
I .  
I D U ( 9 2 , I N D E X )  2 5 .12 .  * 8 4  * S I P  * 
C r i r c  
D U ( 9 3 , I N D E X )  - 
5 . 1 2 .  * El5 * S I P  * 
S F I P Z  
D U ( 9 4 , I N D E X )  = - 
5.12. * SI * SMZR * 
C 6 I P Z  
D U ( 9 5 , I N D E X )  = 
5 . / 2 .  SI * S2R * 
S 6 I P 2  
D U ( 9 6 , I N D E X )  = 
9.116. * C 1  * SIS * 
S I P  * SOP 
_ _ _  _ -  I D W ( 1 1 1 , I N D E X )  = - 15.132. * SI t SM2R 
D W ( l l 2 , I N D E X )  
1 5 . / 3 2 .  * SI * S2R * S I P S  * C S I P 2  
I 19 
DW(113 , INDEX)  . 7 5  * C S I 2  * 8 6  * S I P  0 
S F I  P 2  
C O E F A ( T , l )  = 
C A M l 4 / X N / S I / S R E  
( 1 5 .  164. *XE* 
4 5 . / 2 5 6 . * X E * * 3 )  I 2 0  3 
DW(114 , INDEX)  = - 
.?5 * S S I P  * 8 7  * 
S I P  t C F I P 2  I D U ( 9 7 , I N D E X )  = 3 .132 .  * SI * SM2R I * S S I P 2  SMlOP 
I 4  I 2 1  
D W ( 1 1 5 , I N D E X )  - 
3 . 1 2 .  * SI * C F I L  * D W ( 9 8 , l N D E X )  = - 3.132. SI S 2 R  * 
D W ( 1 1 6 , I N D E X )  
3 . / 2 .  t SI * S F I L  * 
C 6 l P 2  
D W ( 1 1 7 , I N D E X )  
1 5 . / 1 6 .  t C I  * SIS 
I 6 
69 
23.01 - 
- 
4 4  
f A C C  2 2  
I 25 I 40 
DWlll9,INDEX) = 
15.132. * SI t S 2 R  C O E F A l 6 , Z )  DUM67 * C O E F A ( 6 , Z )  
I 41 D W ( 1 2 0 , I N D E X )  = - 
.75 * C S I Z  * B6 * 
S I P  t C F I P Z  
I 
DW(lZ1,INDEX) = .75 * S S I Z  * 87 t S I P  * 
S F I P Z  
D W ( 1 2 2 , I N D E X )  = - 
3.12. * SI * CFIZ t 
C61 P 2  
I 29 I 12 
D V ( l O 6 , I N D E X )  = - 
3.116. * C S I Z  * 86 
S I P  * SWZP 
DW(l23,INDEX) = 
3./2. t SI t SFIZ * 
S 6 I P 2  
I I * SIP SZP DY(107,INDEX) = 3.116. * S S I Z  B 7  CAM34 * 
45./256.tXE*$3) 
( 1 5 .  /64. txE+ 
9-/6. * SI * C F 1 2  
S I P S  * C S I P Z  
9./6. SI * SF12 
S I P S  * S S l P 2  
I rL 
70 
C q L C  S A l D  
SUIROUTINL SLGP 
D E C K  SLCPb 
ADD I TO K ,  
COMPARE TO 7 
H I G H  
I 2 
END OF DO LOOP 
V A R I A B L E  K 
ADD 1 TO I ,  
COMPARE TO 89 
I .  
END OF DO LOOP 
V A R I A B L E  I 
B E G I N  DO LOOP 
1 0 2  I 9 6 ,  1 1 7 ,  1 
I I I S E T  I 96  
12 
AD D  I T O L I ,  
H I G H  
13 
I 
END OF DO LOOP 
VARIABLE I 
14 
I BEGIN DO LOOP I 
I 711 J = 1 ,  2 I SET J 1 
M I  68 + (J-1) 
28 I 
BEGIN DO LOOP 
7 1 0  1 M l ,  M2 
I I SET I = M l  
f-?--i 1 7  
7' 
ADD 1 TO J ,  
H I G H  
25 
71 
P A C E  t l  
(CORTI 
I 1 
L I 8 
103  I 9 
, 
END OF DO LOOP 
V A R l  AELE K 
Q 
1 
I 
i 
I 
I 
I 
I 
Q 
( - C A L I C O E F A  ( 5 , J I  LOU 
I , I N D E X )  - C A l L C O E F A  ( 
I N D E X )  ( D  ( 3 1  LCOEFA ( 
6 ,  J l  *DE ( I  8 I N D E X )  * D  ( 
4 )  I (COEFA ( T I  J ) I D  1 ( 1 
I N D E X )  
* C O E F A ( 8 , J 1 * D E ( I I  
I N D E X )  1 )  IARGDOT ( 1 ,  
I N D E X )  ) IARGDOT ( 1  , 
I N D E X 1  
4 J 1 I D L  ( I  , 
D L ( 1 , I N D E X )  = 
( (CA4*COEFA ( 3 ,  J 
C A 5 * C O E F A ( 4 , J ) ) I  
( D  (11 *COEFA ( 6 ,  
D E  ( 1 ,  I N D E X )  *D ( 2  
COEFA ( 1 ,  J I *Dl ( 
*COEFA ( 8 ,  J ) * D E  ( 
I N D E X ) )  1 /ARCDOT 
I N D E X ) ) I A R G D O T (  
I , I N D E X )  
I N D E X )  
I N D E X )  
I 2 0  
DI ( 1  , I N D E X )  = I 
4 
72 
E. SUBROUTINE BCDSO 
--- B C D information, specifically the period or amplitude of the long period 
terms computed by subroutine SLGP, is -- sorted by this subroutine. (See page 
25 of Reference 1.) 
73 
D E C K  B C D S O  
DIMENSION A ( H L , M W )  
DIMENSION TEMP ( 2 0 )  
74 
DECK BCDSO 
SUBROUTINE BCDSO 
2 4 - 0 1  BCDSO 
2 4 . 0 4  5 
2 4 . 0 5  10 
2 4 . 0 7  1 5  
2 4 . 0 8  
2 4 . 1 0  
2 4 . 1 1  
2 4 . 1 2  
2 4 . 1 4  
2 4 . 1 7  
2 4 . 1 8  
2 4 . 2 2  
2 4 . 2 3  
2 4 . 2 4  
2 4 . 2 6  
2 4 . 2 9  
2 4 . 3 0  
2 4 . 3 2  
2 4 . 3 4  
4 5  
5 0  
2 0  
7 7  
2 5  
4 0  
5 5  
60 
75  
2 4 . 3 3  
2 4 . 3 2  
2 4 . 1 4  
2 4 . 0 3  
2 4 . 1 0  
2 4 . 1 8  
2 4 . 2 6  
2 4 . 2 4  
2 4 . 3 0  
2 4 . 0 6  
75 
1 
i ( G ' - i  
I 
2 4 . 1 5  - 7 
14 
' Y C C  COMPARE 1 TO T O  J, NU \ 
1 5  
ENC OF CO LOOF 
VAEIABLE J 
I 16 
3 E G I N  GO LOOF 
4 5  IZ = 1, M W  
SET IZ = 1 
A D C  1 TO I,? 
H I G H  
19  
END OF DO LOOP 
VARIABLE I2 
2 0  
'r 2 7  
ENC OF DO LOOF 
VARIAeLE I 1  
m r r - . .  m -  I - - .  
S E T  1 4  = 1 
A I I , I 4 )  = T E Y F l 1 4 1  
\ 
ACC 1 TO 1 4 ,  
COMFAkE TO MU 
H I G H  
3 1  
ENC OF CO LOOF 
VARIABLE 1 4  
,-. 
76 
1 5  
BCSIN DO LOOP 
60 I22 = 1 ,  Y 
! 
S E T  1 2 2  = 1 
L 4 . 3 2  - 
BESIN DO LOOP 
Z 5  J = 1 ,  NU 
24.14- 
FWIN 
ABS ( A  ( J  , K E Y )  ) 
I rL 
C E c t  I C C S O  
@ I 5 1  
s o  I 1  = 1 ,  I2 I S E T  I 1  :o = 1 - 2 2  
B E G I N  DO LOOP 
4 s  I 3  = I ,  MU 
S E T  13  = 1 
ICONTI 
l a  
KSC KSK + 1 
A ( K S C , 1 3 )  = 
ADD 1 TO 1 3 ,  
H I G H  
2 5  
END OF DO LOOP 
V A R I A B L E  I 3  
ADD 1 TO 1 1 ,  
77 
X. SUBROUTINE DATA 
This subroutine contains data only-this data is used by subroutines SRP, 
SLGP and the main program. The data in this subroutine is presented here. 
(See page 24 of Reference 1.) 
78 
DECK CATAC 
COMMONIRADIP ( 6 , 6 )  I B ( 6 ~ 6 )  
COMMON I C O E F I  C L A M P ( 1 2 5 )  , C O M A P ( 1 2 5 )  , C C O M P ( l Z S )  , C O M A ( 1 2 5 )  , C C O M ( 1 2 5 )  
79 
COLE S A T C  D E C K  C L T A C  
T H I S  IS A BLOCK D A T A  DECK 
BLOCK CATA 
1 . , 3  
1 . , 0  
1 . , 1  
D A T A  
O.,l 
0. ,- 
I . , -  
O.,l 
80 
81 
XI. SUBROUTINE RDBIN 
The B e 4  _binary subroutine reads a 100 word binary input tape that d B  
not -have as word one a fixed point word, i.e., a non-Fortran type record. 
(See page 23 of Reference 1.) 
82 
DECK RDB 
ENTRY R D B l N  
10 IOCD * , , l o 0  
83 
DECK CATAD 
DECK 
2 6 . 0 1  
2 6 . 0 2  
2 6 . 0 4  
2 6 . 0 5  
2 6 . 0 1  
2 6 . 1 2  
2 6 . 1 s  
2 6 . 1 7  
RDB 
ROB IN I.22* 
S f  2 6 . 0 2  2 6 . 1 4  
2 6 . 0 3  
2 6 . 0 4  
2 6 . 0 7  
RDC 
ERR 
RNC 
2 6 . 0 8  
2 6 . 0 9  2 6 . 1 3  
84 
COLC S A T 0  
R D O l N  
S T A  
rn 2 
/\ 
D E C K  R O B  F I C E  t o  
1 1  0 
85 
D L C I  R O B  
R O C  I I t  
I No 
I 10 
86 
IS 
TEST S I G N  OF 
I C C U M  
M I N U S  I 
ERR I 1 5  
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